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Presentation Outline

I. DIY Solar Filters

II. Solar Eclipse Imaging - Considerations when deciding 
on an imaging plan:

1. Location? Where will you go to see the eclipse?

2. Equipment selection? What will you use?

3. What solar features will you capture with the selected 
equipment?

4. What settings will you use to capture the different solar 
features? 
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Not covered in this Presentation

• Imaging System Basics, i.e. what is 

• Prime Focus vs Afocal vs Positive/Negative Lens Projection

• Types of Imaging Equipment:

• CCD/CMOS cameras vs DSLR cameras vs Point-and-shoot cameras (including 

Smartphones)

• Solar Imaging Work Flow

• Software Tools for Image Acquisition & Image Processing

… See April 18, 2017 presentation, “Getting Into Digital Solar 

Imaging”(https://www.rascwindsor.com/media/pdf/Getting%20Into%20Solar%20Imagi

ng.pdf)
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https://www.rascwindsor.com/media/pdf/Getting Into Solar Imaging.pdf
https://www.rascwindsor.com/media/pdf/Getting Into Solar Imaging.pdf


DIY Solar Filters – Thin-film Based

• Availability of thin-film filter materials makes do-it-yourself 
solar filters easy and affordable

• Appearance of sun through solar filters varies with the 
material.
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DIY Solar Filters – Styles

Cap-style

• Slips over end of telescope

Plug-style

• Slips into end of telescope
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DIY Solar Filters – Construction Techniques 

• Instructions for “do-it-yourself” filters, for example:
• Baader Planetarium, “How to make your own Solar Filter for 

Telescopes, Binoculars and Cameras” 
(https://astrosolar.com/en/information/how-to/how-to-make-your-own-
objective-solar-filter-for-your-camera-or-telescope/)

• Baader Planetarium, “How to make an inexpensive filter cell” 
(https://astrosolar.com/en/information/how-to/how-to-make-an-inexpensive-
filter-cell/)

• Baader Planetarium, “Constructing a Solar Filter for Binoculars” 
(https://astrosolar.com/en/information/how-to/how-to-make-an-inexpensive-
filter-cell/) 

• Joe Cali’s “Mounting A Thin Film Solar Filter” (http://joe-
cali.com/eclipses/EQUIPMENT/solarfilters.html)
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DIY Solar Filters – Construction Techniques 

• Instructions for 

“do-it-yourself” 

filters, example:

• “How to make an 

inexpensive filter 

cell”
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DIY Solar Filters – Construction Techniques 

• Instructions for 

“do-it-yourself” 

filters, example:

• “How to make 

your own Solar 

Filter for 

Telescopes, 

Binoculars and 

Cameras”
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DIY Solar Filters – Construction Techniques 

• Making an inexpensive filter cell:
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DIY Solar Filters – Materials

• Foam core (black; white)

• Matte board

• Bristol board

• Corrugated cardboard

• Craft foam

• Empty cardboard “cans”

• Wood veneering
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DIY Solar Filters – Materials

• 6-inch “cell” in 

progress

• Cap-style cell made 

with a foam core ring 

and laminated wood 

veneer outer “cylinder” 

(wood veneer layers 

glued to foam core)
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DIY Solar Filters – Materials

• Cap-style filter made with matte 

board front face ring mounted on a 

laminated wood veneer “cylinder”

• Filter “cell” consists of Baader

thin-film sandwiched between two 

Bristol board rings (black ring 

inside; white ring outside); secured 

in place using double-sided sticky 

tape

• Filter “cell” can be easily removed 

from “cylinder” and thin-film 

replaced if damaged.    
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DIY Solar Filters – Materials

• Plug-style filter made out of 
end of empty cardboard can

• Filter “cell” Baader thin-film 
sandwiched between two 
Bristol board rings (black 
ring inside; white ring 
outside); secured in place 
using double-sided sticky 
tape

• Filter “cell” can be easily 
removed from “cylinder” and 
thin-film replaced if 
damaged.
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DIY Solar Filters – Materials

• Off-axis black 
polymer thin-film 
solar filter, for 80mm 
SCT, with foam core 
board front face 
mounted on laminated 
cardboard “cylinder” 

Filter pictures courtesy of 
Mahayarrahh-Starr Livingstone
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DIY Solar Filters – Materials

• 80mm refractor filter 
made from a PVC pipe 
cap

• 50mm finder scope 
filter made using a 
plastic cap from a 
spray can

Filter pictures courtesy of 
Mahayarrahh-Starr Livingstone
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DIY Solar Filters – Materials

• Baader AstroSolar
Safety film 
mounted in an 
embroidery hoop

Picture source: 
http://www.cloudynights.co
m/topic/423396-solar-film-
options/
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Solar Eclipse Imaging

• Solar eclipse imaging 

with a telescope or lens 

equipped with a white 

light filter

• Images captured with a 

digital camera, focusing 

on DSLRs / Mirrorless

May 10th, 1994 Annular 

Solar Eclipse
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What Is Your Imaging Game Plan?

1. Where will you set-up?

2. What equipment will you use?

3. What features do you want to capture and/or what are 

your imaging goals?

4. What settings will you use?

Note: These decisions are not mutually exclusive; they 

are likely to be interdependent 
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What Is Your Imaging Game Plan?

1. Where will you set-up?
2.

3.

4.
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Interactive Google Map, by Xavier Jubier
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMap

Full.html 
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Best way 

to select a 

location? 

Use a 

map…

http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html?Lat=41.98383&Lng=-82.93395&Elv=181.0&Zoom=4&LC=1


Interactive Google Map, by Xavier Jubier
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMap

Full.html 
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Interactive Google Map, by Xavier Jubier
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMap

Full.html 
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Interactive Google Map, by Xavier Jubier
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMap

Full.html 
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Site Latitude, 

Longitude and 

Elevation

Duration of 

Totality at 

Selected 

Location

Solar Eclipse Contact 

(C1,C2,C3,C4) & Max 

Eclipse Date and Times 

(UT or Local; when time 

zone display is turned on 

and off, eclipse times 

change from Local time to  

Universal time, 

respectively); 

Sun’s Altitude (Alt) and 

Azimuth (Azi)



Interactive Google Map, by Xavier Jubier
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMap

Full.html 
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Elevation →Make note 

of the Site 
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What Is Your Imaging Game Plan?

1.

2. What equipment will you use?
3.

4.
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What Is Your Imaging Game Plan?

• What equipment will you use?

• Camera and telescope?

• Camera and telephoto lens?

• Camera and wide angle lens?

• Tracking or non-tracking mount?

• This is very much a personal choice, a choice that will 

influence the size of the sun’s image that’s captured on 

the camera sensor.
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What Equipment To Use?

• Use planetarium software to 

estimate size of Sun’s image on 

camera sensor, e.g.,

• Sky Safari Plus/Pro

• Stellarium

• Earth Centred Universe

• Starry Night, etc.   
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Source: How to Photograph a Total Solar Eclipse, by Fred Espenak, 

https://www.mreclipse.com/SEphoto/SEphoto.html 

https://www.mreclipse.com/SEphoto/SEphoto.html


Example of Image Size on Camera Sensor

• Screenshot of SkySafari Pro showing 
fields of view for Canon 5D Mark IV full 
frame DSLR through a William Optics 
Megrez 80mm, 480mm f.l. refractor 
telescope at:
1) f/6 (prime focus), represented by larger 

rectangular field-of-view of 4.3° x 2.9°
and,

2) f/9.6 using 1.6x Barlow lens (i.e., 
negative eyepiece projection), 
represented by smaller rectangular field-
of-view of 2.7° x 1.8°

• Note: Sun is ½° (30 arc min) in size

28



What Is Your Imaging Game Plan?

1.

2.

3. What features do you want to capture 

and/or what are your imaging goals?

4.
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What To Image?

• What features do you want to capture and/or what are your 

imaging goals?
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• Partial phase animation? • Chromosphere and prominences?

• Corona composite? • Earthshine and stars?

• Diamond ring? • Wide-angle “montage” of inbound partial 

phases, totality and outbound partial phases• Baily’s Beads?

Diamond 

Ring ?

© 2017 Susan Sawyer-Beaulieu



What To Image?

Chromosphere 

and 

prominences?

Corona?

31© 2017 Susan Sawyer-Beaulieu
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What To Image?
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• Montage of 

2017 Total 

Solar Eclipse 

inbound and 

outbound 

diamond rings, 

prominences, 

corona and 

Regulus
© 2017 Susan Sawyer-Beaulieu



Wide Angle Solar Eclipse Imaging?

• With a nice foreground scene, a wide field view of a solar 
eclipse can be captivating. 

• For a good example, see Fred Espenak’s 2017 Total Solar 
Eclipse wide-field montage, 
https://www.mreclipse.com/SEphoto/TSE2017/TSE2017-
W1037seq2.html

• The World Wide Web is a good source of examples of 
solar eclipse images, often including descriptions of the  
conditions, equipment and camera settings used.
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https://www.mreclipse.com/SEphoto/TSE2017/TSE2017-W1037seq2.html
https://www.mreclipse.com/SEphoto/TSE2017/TSE2017-W1037seq2.html


What Is Your Imaging Game Plan?

1.

2.

3.

4. What settings will you use?
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Shutter Speed Calculator for Solar Eclipses by Xavier Jubier, 
http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html

• Nifty tool for estimating

shutter speeds to use for solar 

eclipses.

• Need to know:

• Site elevation (m) and sun’s 

altitude (°); e.g. 181m and 55°

• ISO and aperture to be used, 

i.e., aperture of lens/telescope
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http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html


Shutter Speed Calculator for Solar Eclipses by Xavier Jubier, 
http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html
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Calculator to Estimate Size 

of  Field of  View, data to 

enter:
• Camera sensor type

• Lens/telescope focal length

• Effective Megapixels of 

sensorCalculator to Estimate 

Shutter Speed, data to enter:
• Sun’s Altitude

• Elevation of Observer

• ISO to be used

• Aperture of lens/telescope

Calculator to Estimate 

Sampling Rate, data to 

enter:
• Camera body (i.e., make & 

model)

• Lens/telescope focal length



Shutter Speed Calculator for Solar Eclipses by Xavier Jubier, 
http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html

• NB: Shutter speeds suggested 
by the calculator are estimates.

• Once you select shutter speed 
setting for a particular feature, 
plan to backet around that 
setting by several stops, e.g., 
+/- 1/3-stop; +/- 1/2-stop; +/-
2/3-stop; +/- 1-full stop. This 
will improve chances of 
success.
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Shutter Speed Calculator for Solar Eclipses by Xavier Jubier, 
http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html

• If available on your camera, use Auto 
Exposure Bracketing, or AEB, to 
automatically change the shutter speed 
+/- several stops for 3 (or more) 
consecutive shots. 
• What is an “exposure stop”? See “Exposure 

Stops in Photography – A Beginners 
Guide”, by Romanas Naryškin
(https://photographylife.com/what-are-
exposure-stops-in-photography) 

• Use of an intervalometer to 
automatically control how often the 
camera takes a shot and the number of 
shots taken.
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https://photographylife.com/what-are-exposure-stops-in-photography
https://photographylife.com/what-are-exposure-stops-in-photography


Equipment Setup?

• Setup your equipment and practice imaging the sun Well 
BEFORE ECLIPSE DAY! Practice makes perfect!

• To Take Images:
• With DSLR, use “Live View” and Manual shooting mode:

• Using Live View, zoom in to focus precisely. 

• SHOOT IN RAW! Don’t bother with JPEG.

• Use an intervalometer

• ISO: Your choice

• Shutter Speed (Tv): Your choice

• There is no set “best combination” of ISO & Shutter Speed settings; With digital 
imaging get instant results.

• BRACKET EXPOSURES as much as possible.

• Better to under expose your images than over expose to avoid loosing detail by 
washing it out; can always lighten up an image, but can’t darken an over exposed 
image.   
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Setting Up a Tracking 

Mount?

… If so, how 
can you polar 
align it, if you 

can’t set-up and 
do it the night 

before?

40



Easy Daytime Polar Alignment
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Resource: Daylight Polar Alignment Made Easy, by Spencer R. 

Rackley IV,  May 19, 2017 Sky & Telescope,

https://skyandtelescope.org/observing/daylight-polar-alignment/ 

• Use planetarium app on smart phone to do a rough polar alignment of your 

mount.

• App must be able to automatically align with the sky using the phone’s 

internal compass and accelerometer. NB: Enable GPS!

• Mount smart phone on flat surface of lens cap or EQ wedge, using tape, 

elastic/bungy cord, etc.

• Phone will effectively be pointing downward, toward the South Celestial 

Pole.

• Adjust fine controls on EQ wedge/mount (i.e., azimuth & altitude), to center 

South Celestial Pole in Telrad circle or on crosshairs, and …

…Voila! 

You’re polar 

aligned!

Improved 

accuracy can be  

achieved if a third 

party compass app 

is used, e.g., GPS 

Status Pro, Digital 

Compass, etc.

https://skyandtelescope.org/observing/daylight-polar-alignment/
https://skyandtelescope.org/observing/daylight-polar-alignment/


Resources

1. “Solar Filters: Ready-made and Homemade”, by Susan Sawyer-
Beaulieu, RASC Windsor Centre February 21, 2017
(https://www.rascwindsor.com/media/pdf/Solar%20Filters.pdf)

2. “Getting Into Digital Solar Imaging”, by Susan Sawyer-Beaulieu, 
RASC Windsor Centre, April 18, 2017
(https://www.rascwindsor.com/media/pdf/Getting%20Into%20Solar%20Im
aging.pdf)

3. Interactive Google Map, by Xavier Jubier
(http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapF
ull.html) 

4. Shutter Speed Calculator for Solar Eclipses (v1.0.2), by Xavier 
Jubier

(http://xjubier.free.fr/en/site_pages/SolarEclipseExposure.html)
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Resources (cont.)

5. Fred Espenak’s website, MrEclipse.com 
(https://www.mreclipse.com/MrEclipse.html)

6. “Daylight Polar Alignment Made Easy”, by Spencer R. 
Rackley IV,  May 19, 2017 Sky & Telescope, 
(https://skyandtelescope.org/observing/daylight-polar-
alignment/)

7. “Exposure Stops in Photography – A Beginner’s Guide”, 
Byromanas Naryškin, September 10, 2022,

(https://photographylife.com/what-are-exposure-stops-in-
photography)
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